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1. Abstract

Extrapol ati ons from survey results i ndicate atotal population of over
north of Unimak |sland and the Al aska Peninsula. The main range of the
population extended from Cape Mordvinof to Cape Lieskot includi ng Bechevin
Bay, Izembek Lagoon and Moffet Lagoon. Portions of the popul ation range
over 40 km from shore. Small nunbers are believed to be scattered to

the west and northeast particularly near Port Moller. This range was
greatly reduced from that observed in 1970 as a result of mortality
caused by extrene sea ice conditions in 1971, 1972 and 1.974. Norange
expansi on has been observed since 1972; however, repopul ation of former
habi tat between Cape Lieskof and Port Heiden shoul d occur in the absence

oft+severe Sea ice conditions.

Survey results were expanded to indicate a total popul ation of over
17,000 sea otters. The present popul ation appears below the 1970 level
and within the carrying capacity of the present range. Distribution
within the range was influenced by water depth and perhaps weather.
oserved densities averaged 3.1. sea otters/km2 in waters Oto 20 m deep,
5.8/km?‘ in water 20-40 m deep, O S/knfin water 40-60 m deep and 0.03/k1n2
in water cver 60 mdeep. Previous surveys indicate that at times higher
densities occupy waters between 40 “and 80 m deep. Few animals stray
beyond the 80 m depth contour. Between Cape Mrdvinof and Cape Lieskof,
“from shore seaward to the 60 m contour (including Bechevin Bay), should be

considered an area critical to the survival of this population of sea otters.
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[, Introduction

A large, and in many respects unique, population of sea otters occupies
the shallow waters of southwestern Bristol Bay north of the A aska
Peninsul a and unimak |sland. Mbst sea otter popul ations reside close to
shore, concentrating in areas With offshore rocks and kel p beds. In
contrast, otters in this population range widely in offshore waters.
Wile at times they concentrate within a few kiloneters of the adjacent
sandy beaches, they frequently scatter to the vicinity of the 80 m depth

contour, 50 km or more from shore.

Sea otters are probably the nost vul nerable of all marine mammals to the
direct effects of oil. Unlike nDSt narine mammals they have no thick
blubber layer. They rely on air trapped in their dense fur for conservation
cf body ies and buoyancy. Whea clean, this mat. of fur is waterproof

and the skin over nost of the body remains dry. If the fur is soiled it
loses its water repellency and its insulative quality. If this is not
corrected quickly the ani mal will die of hypotherma. While little
information is available on the quantities and types of petroleum
products necessary to kitl « sea otter it appears that relatively small
amounts Of both refined fuels and crude oil will cause death (Kenyon 1971,
Schnei der unpublished data). Kenyon (1969) cited cases wheve

massive kills may have occurred near shipwrecks.

Long-term secondary effects of chronic pollation ONn all high trophic

level species are possible if one or nere of the links in the food chain
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are affected, Sea otters require | arge quantifies of food (20 to 25
percent of their own body weight per day”) to support a high netabolic
rate. The main factor limiting most Sea otter popul ations appears to be
food availability. Sea otters in nost areas appearivfeedonrelatively
sessile organisns. Therefore, they may be exceptionally sensitive to

changes in the food chain and any “effects would tend to be site specific.

The southwestern Bristol Bay sea otter population appears to be vul nerable
to oil spills. It. is bounded. by the proposed Bristol Bay OCS | ease area
and by Unimak Pass, a potential hazard area for tankers. The popul ation
periodically concentrates, making it possible for a small spill to

directly kill large nunbers of otters. This popul ation appears to be a
likely source of otters that will repopulate the Fox and Krenitzin

|slands. These island groups contain some of the largest areas of
unpopulated sca otter habitat remaining in A aska and, at present,

support only a few tenuously established groups of sea otters. A severe
reduction of the Unimak-Alaska Peninsula popul ation could delay repopul ation

of these islands for many years.

The range and di stribution of the Bricstol Bay population have fluctuated
in recent years, partly as a result Of periodicC formation of Sea ice
(Schnei der and Faro 1975). There appear to have been sone fluctuations

i N numbers but no reliable estimates have been made.
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The objectives of this project were to:

1 Determ ne the current range of the popul ation.

2. Determ ne the distribution of sea otters within that range.

3. Identify areas of potentially critical habitat.

4. Estimate the size of the popul ation.

of particular interest were the offshore linits of distribution, distribution
in relationship to water depth, characteristics of the northeastern

fringe of the range of the main population, which can be expected to

change in the future, and the precise locations of high densities of sea

otters that ‘mght indicate areas of abundant food organisms.

[Il. Current State of Knowledge

A nunmber of fixed-wing aerial surveys of the study area have been flown
since 1957 by U. S. Fish and Wldlife Service and Al aska Department of
Fi sh and Gane personnel. The nost significant counts are summarized in
Table 1. None of these SUrveys systematically covered the entire area
and the nunbers of sea otters counted varied greatly. A general pattern

of changes in distribution is evident hovever.

A remnant popul ation probably survived the period of comercial exploitation

prior to 1911. This population was concentrated north of Uniwak Island
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Table 1. Sightings of sea otters along the north side of the Aaska Peninsula and Unimak |sland.

March Cct. March My  COct. 1972 June  Aug.
1957 19581962 1965 1969 __1970 19711 1971 1972 1972 to June 1973 1975 1975

Cape Chichagof to
Cape Greig

0 4 0 0
Cape Greig tO
Reindeer Creek 0 4 0 0 0
Peindzer Creek to
Cavne Xutuzof 0 5 40 0 3 0 0
Cape Xutuzof toO
Cape Lieskof 33 74 60 18 1 2 0
Cape Lieskof to
Moffet Folnt 20 38 24, 1 2 24 0
Moffet -Foint to
Ctter Point 786 gyy 2765 330 2157 20 273 400-600 79 198 2585
Ctter Peint toO
Cape MWordvinef 58 152 1 19
Cepe tordvinof toO
Cepe Sarichef 10 0 0 1
Capz Sarichef to
Scerch Catv 75 0 0
Tosal 786 75 811 2892 482 2157 137 401 - 82 7 223 2605

1957-1965 from USFWS reports by Kenyon and. Lensdink. )
1475 Surveys conducted uader RU 67 Quter Continental shelf Environmental Assessment Program

Yene of these surveys covered the emntire area. The primary purpose of this table is t0 demonstrate changes in
distribution and relative abundance I N SOME area..



and Izembek Lagoon. During the early 1960’s it expanded its range to
the vicinity of Port Moller although the largest nunbers renained north
of Izembek Lagoon (Kenyon 1969). By 1970 sea otters were comon as far
northeastward as Port Heiden and occasional individuals were seen near
Ugashik and Egegik Bays. 1In 1971, 1972 and 1974 sea ice, which normally
forms only to the vicinity of Port Heiden, advanced to Unimak |sl|and.
Many sea otters were killed and others were forced southwestward {Schneider
and ¥aro 1975). The cunulative effects of the 3 years of ice formation
appeared to severely restrict the range of this population to the area
west of Cape Lieskof. Cccasional sea otters have been sighted to the
northeast of that point particularly near Port Meller; however, no
establ i shed groups have been located and no evidence of expansion of the
mai n popul ation into fornmerly occupied habitat northeast of Cape Lieskof

has been found since 1972 (Fig. 1).

The effects of the sea ice on nunbers of sea otters were |ess evident.

During 1971 and 1972 nortality of several hundred sea otters was observed
and it is probable that even nore deaths were unobserved. In the 1960's
consi derabl e range expansion occurred when densities were high, and a decade
| ater, no conparabl e range extension was observed. This suggests that sea
otter densities west of Cape Lieskof underwent reduction and are now | ower

than in the 1960's,

. . 2
Because potential range of the popul ation covers over 10,000km of
open water, traditional survey methods have not beenadequate to estimate
the size of the population. Y¥eny cn (1969) estimated that the population

was greater than 3,800 in 1965, but nmore recent information indicates that his
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survey did not cover the entire range of the popul ation and that considerable
popul ation growth occurred after that time. 1In 1970 a total of 2,157

sea otters was counted in photographs of several pods clustered southeast

of Amak Island. One of these pods was the |argest ever recorded, containing
over ].,000 sea otters. No pups were visible in the photographs, indicating
that all segnments of the population were not represented. Crude estimates
made from aerial surveys conducted prior to 1970 indicated that this

popul ation contai ned on the order of 8,000 to 10,000 sea otters (Al aska
Departnent of Fish and Game 1973). These estimtes would not stand up

to statistical scrutiny however.

V.  Study Area

At one tine or another parts of this popul ati on have been observed in
the waters north ot Uni.male Lslandand the Al aska Peninsula i-rem Scotch
Cap to Egegik Bay (¥ig. 1). They have occupi ed Bechevin Bay, Izembek
Lagoon and Port Moller frequently and prouvably at least small nunbers
have used all of the bays and lagoons in the area. Surveys indicate
that large numbers may occasionally nove offshore to the vicinity of the
80 m depth contour north of Unimak |sland and Izembek Lagoon. Sone
otters have been sighted 50 km from shore and one noribund animal was
found over 100 km from shore (T. wNewby, pers. comm.). The potential

studyarea delineated by these observations is ‘over 10,000 ku
Although information was gathered throughout the entire area during the

contract pericd, most af the effort wus divcceted at the area from Cape

Sarichef to Port Moller.
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V. Methods

Information on the distribution of” the popul ati on was gathered on aeri al
surveys conducted under RU 67 in June and August 1975 and RU 243 in
June 1976. These surveys were made from a G umman Super Widgeon flown
in an irregular pattern over concentrations of marine manmmals. All sea
otters sighted were counted visually or photographed With motor-driven

35 nm caner as.

On 30 and 31 July 1976 a systematic aerial survey of the main population’s
range was made. The survey platformwas the U S. Department of Interior,
Office.of Aircraft Services turbo Goose N780. The aircraft was flown

al ong predeterm ned tracklines which generally extended al ong north-

south |ines extending fromshore to the vicinity of the 80 m depth

contour. Navigation was aided by the Global Navigation System (GNS

500) . Corrected flightlines are shown in Fig. 2. The aircraft was
maintained at a constant altitude of 200 feet (61 m and a constant
airspeed of 120 knots (222 Ikm/hr). Two observers counted all sea otters
seen within 0.1 nautical mile (185 n) strips on either side of the
aircraft. Strip width was determned with the aid of an inclinometer
specifically designed for the survey. Allowance was wade for a strip
directly under the aircraft that was not visible to the observers. All
observations were transmtted over a portable intercom system to a third

i ndi vi dual who recorded them Oon standardized data sheets. For each

group of sea otters the time of the observation, group size, their activity

state, and side of the aircraft were recorded.
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Figure 2. Strip Transects flown on 30-31 July 1976 se3 otter survey.

_




Two other observers sat in the rear of the aircraft and recorded all sea
otters seen regardl ess of distance fromthe aircraft. Particular attention
was paid to the occurrence of |arge pods outside of the limited Strip
transects. Wile these observers counted “unlimted” wdth strips,

their range was |imted by'a variety of conditions and no duplication
occurred on connective transects. One of the observ:rs recorded observations

for both rear observers.

Both recorders synchronized stop watches at the start of each transect
and recorded the tines of observations to the nearest second. The
recorder for the limted strip survey also periodically recorded |atitude

and longitude indicated by the GNS 500. This procedure permitted fairly

precisedeterminationof the location of each observation and facilitated
conparison of observations between the limted and unlimted strip

surveys.

An irregular flight pattern‘was used in Bechevin Bay as past surveys
indicated that sea otters tended to concentrate in specific parts of the
bay malting a strip census inappropriate. A direct count was made of

this area.

Visibility conditions were classified for each transect according to the

following System
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Code .

Excellent - surface of water calm wusually a high overcast sky with
No sun glare. Sea otters appear dark against a uniformly light
gray background of the water’s surface. I ndi vi dual s easily distinguished

at a distance.

Very good - May be light ripple on water’s surface or slightly
uneven lighting but still relatively easy to distinguish individuals

at a distance.

Good - may be light chop, some sun glare or shadows. Individuals
at a distance may be difficult to distinguish but individuals

nearby and small groups at a distance are readily identified.

Fair - usually choppy waves and strong sun glare or dark shadows in
part of the survey track’. Individuals in kelp beds, in the lee of
rocks, or near the observer and nost pods readily identified but
most individual s and some pods in areas of poor lighting or at a

distance difficult to distinguish.

Poor - individuals difficult to distinguish unless very close and
some pods at a distance may be missed, however, conditions still
good enough to give a very rough inpression of the distribution of

ani mal s,
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6 Unacceptable - heavy chop with many whitecaps, lighting poor or

| arge waves breaking on rocks. No surveys should be conducted
under these conditions but occasionally a sighting of significance

may be made in the course of other activities.

This systemdiffers somewhat from that used by Estes and Smith (1973),

but is. simlar to that used by Kenyon (1969).

Personnel participating in the 30-31 July survey were Herman Reuss -
pilot, John Sasso =~ co-pilot,-Karl Schnei der and Kenneth Pitcher -
l[imted strip observers, Roger Aulabaugh - recorder, Donald Calkins and
James Faro - unlinmited strip observers. TPTaul Arneson conducted a survey
of ;birds under RU 3/4 from the rear of the aircraft. Distances were
expressed in nautical miles because this unit's relationship to |atitude

and the speed Of the aircraft facilitated the plotting of observations.
VI. Results

Results of the survey are presented in Tables 2 and 3. Each transect
was broken into 2 nautical nmile (3.7 knm long segments. Segment A
extended from shore to 2 nm (3.7 km) from shore, segnent B from 2 nm
(3.7 km) to 4 nm (7.4 knm) from shore, etc. Each segment in the linited
width strip survey would represent two parallel rectangles 2 mm (3.7 ku)
long and 0.1 nm (0.185 km) wide -separated by approximately 50 m  The
total area surveyed in each linmted width segnent was 0.4 nnf(1.37
kmzy Each segment al so represents approxinmately 1.0 minute of survey

time. The data have been grouped into these segnents for coavenience.
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Table 2.

Results of sea otter transect survey north of the Alaska Peninsula and Unimak Island - 30 and 31 July 1976.

Transect Trackline Start Date/Tize Visi- Sea Otters Counted Dersity Racio %
¥uzber  Deg. Min. ADT tility Lefr Track(0.lrm)  Righ:z Track(Q.lnm Total 0.2na Track Unlizized/
Longizude _ Day Hour Mina. Code Restinz Active  Ras:ing Active 0.2nm Track Unliz. Track  (Otsers/nz2) 0.2n2 Tracd
2 A 164° 50'W 31 1221 6 0 0 ¢ 0 0 0 0
B ' 0 0 G 0 0 0 0
c o o 0 o o o o
D o o 0 o o o o
E o o 0 o o o o
13 o o 0 o o o o
34 16445 W 31 1214 2 o o 0 o o o o
B o o 0 o o o o
C o o 0 o o o o
—D - = o o 0 =) o o o
A 1645 W 31 1202 2 o o 0 o o o o
B o o 0 o o o o
C o o 0 o o o o
D o o 0 o o o o
1) o o 0 o o o o
13 o o 0 o o o o
G o o 0 o o o o
H o o 0 o o o o
I o o 0 o o o o
J o o 0 o o o o
5 A 16=35'« 31 1153 2 o o J o o o o
B o o 0 o o o o
C o o o] o o o o
D o o 9 o o N o +
E o o 0 o o o o
F o o ] o o o o
G, o o 0 o o =) o
6 A 164° 35 W 31 1143 2 o o S o o o o
B o o o o o o o
C o o o o o o o
D o o o o o o o
E o o o o o o o
3 o o o o o o o
7 4 16425 W 31 1136 3 = o o o o 0 o
B o o o o - 0 o
c o o o o g 0 o
D o o o o o 0 o
E o o o o o 0 o
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Table 3. Slzes Of sea otter groups sighted on 30-31 July 1976 transect survey.

Frequency of Cccurrence

. of Goup Size si zes of
Transect  7Track width 1 2 3 4 5 Larger Pods
5D 0.2 nm
Unlimited 1
10 A 0.2 mm 2 1
Unlimted 3 2 1
B 0.2 mm 2 3 10
Unlimted 3 2 1 7, 10
c 0.2 nm 1 1 1
Unlinmted 3 1 6, 9
D 0.2 nm 1
Unlinmted 2 11
F . 0.2 nm
Unlimited 1
11 B 0.2 nm 2 1 1
Unlinmted 2 1 20, 20
c ) 0.2 mn 2 15
i Unlimited 2 1 14, 20, 8
12 A 0.2 om 1
Unlimted 1 1
B 0.2 mm 2 1 6, 7, 11
Unlimited 2 1 6, 27
c 0.2 nm 3
Unlimted 3
F 0.2 mm
Unlimted 1
13 A 0.2 nm 5 5
Unlinmted 4 2 2 1
B 0.2 nm 3 1
Unlini ted l 1
D 0.2 nm
Unlimted 1
E ) 0.2 nm
Unlimited 1
14 A 0.2 nm 2 1
Unlimited 3
B 0.2 nm 2 1 1 7, 11, 13
Unlimited 1 80, 20, 30, 20, 17
C 0.2 wmu
Unlimited 1 1
b 0.2 nm 1
Unlimi t ed
¥ : 0.2 nm 1
Wl i.“".i. ted
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Table 3. (cont.) Sizes of sea otter groups sighted on 30-31 July 1976 transect survey.
Frequency of GQccurrence
of Goup Size Si zes of
Transect Track width 1 2 3 4 5 Larger_Pods
15 A 0.2 mm 2 1
Unlimted 2 3
C 0.2 om
Unlinmted 2 1
G 0.2 run 1
Unlimted 1
J 0.2 nm
Unlinmted 1
16 A 0.2 nm 1 1.
Unlimted 1 1 1 23
B 0.2 nm 7 6 35, 60, 30
Unlimted 5 100, 40, 8, 9, 50, 17, 1
C 0.2 nm 1 1
Unlimted 1 6, 7
D 0.2 nm 4
Unlimted N
E 0.2 nm 1
Unlimted 2
F 0.2 nm
Unj imted 2
17 A 0.2 nm 1 1
Unlinmted 4 1
B 0.2 nm 1
Unlinmted 1
D 0.2 nm
Unlimted 2
E 0.2 nm
Unlinted 1
18 A 0.2 nm 1 1
Unlinmted 1
B 0.2 nm 1
Unlimted 1
c 0.2 nm
Unlimted 1
E 0.2 nm 4 1
Unlimited 2
H 0.2 nm 1
Unlinmted 1
K 0.2 nm 1
Unlimted 1 _
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Table 3. (cont.) Sizes of sea otter groups sighted on 30-31 July 1976 transect survey.

Transect

Track wi dth

Frequency of
of Goup Size

1

2

3

Cccurrence

4 5

Si zes of
Larger Pods

19 B

c

m

0.2 nm
Unlimted
0.2 nm
Unlinmted
0.2 nm
Unlinmted
0.2 nm
Unlimted
0.2 mm
Unlimted
0.2 nm
Unlimited

[NCNTEN O IR O Y

9, 35
5

20 A

n

I ©

0.2 nm
Unlimted
0.2 nm
Unlimted
0.2 um
Unlinmted
0.2 run
Unlimted
0.2 om
Unlimited
0.2 nln
Unlimted
0.2 um
Unlimted
0.2 nm

N o — =

_ =

21 A

0.2 nm
Unlimted
0.2 nm
Unlimted
0.2 nm
Unlimted
0.2 nm
Unlimted
0.2 *m
Unlimited

D

0.2 um
Unlimted
0.2 nm
Unlimited
0.2 nm
Unlimited
0.7 nm
Unlimted
0.2 nm

Unlimited

el i N

100
50



“i"able 3.

(cont.) Sizes of sea otter groups sighted on 30-31 July 1976 transect survey.

Frequency of GCccurrence
of Group Size

Transect Track width “1 lLarger Pods
23 A 0.2 nm ‘1
Unlimited
B 0.2 nm 2
Unlinmted 1
C 0.2 nm 1
Unlimted 1
D 0.2 nm
Unlinmted 2
E 0.2 nm 1
Unlimted
F 0.2 nm 1
Unlimted
G 0.2 nm
Unlimited 1
K 0.2 me 1
Unlinmted
M 0.2 nm
Unlimted
0 0.2 nm
Unlimited
24 B 0.2 nm 2
Unlimted 1
c 0.2 nm
Unlinmted 1
E 0.2 nm
Unlimted 2
I 0.2 nm 1
Unlinmted
K 0.2 nm 1
Unlinmted 1
P 0.2 nm
Unlinted
25 B 0.2 nm
Unlimted 1
c 0.2 nm 1
Unlinmted
D 0.2 om
Unlinmted
E 0.2 nm
Unlimited 1 L
26 B 0.2 nm 2
Unlinmted
c 0.2 nm 1
Unlimited 2
D 0.2 nm
Unlinmted 1
F 0.2 nm 1
Unlimted
G - 0.2 no
Unlimted 1.




| "able 3. (cont.) Sizes of sea otter groups sighted on 30-31 July 1976 transect survey.

Transect

Track width

“ T Frequency

of

1“2

Occurrence
of Goup Size

3 4 S

si zes of
Larger Pods

27

A

B

0. 2
Unlimited
0.2 rkm
Unlinmted
0.2 nm
Unlimted
0.2 nm
Unlimted
0.2 nm
Unlinmted
0.2 nm
Unlimted

n

m

RPN EPNPOOWONRE -

16, 20
8, 17
7, 7, 10, 16

28

0.2 ‘run
Unlinmted
0.2 nm
Unlinmted
0.2 nm
Unlimted
0.2 mm
Unlimted
0.2 nm

“unlimited

0.2 nm
Unlimited
0.2 mm
Unlimited

—_ -

PN W g oA

=

PHRAaN

30, 8
15
9, 16

16, 12

29

0.2 nm
Unlimited
0.2 nm
Unlimted
02 nm
Unlimited
0.2 nm
Unlimted
0.2 nm
Unl imi ted
0.2 nm
Unlimted
0.2 nn
Unlimited
0o.2nNnm
Unlimited

— ol

T B S B O]

[,

25
19

25, 50, 11
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Tible 3. (cont.) Sizes of sea otter groups sighted on 30-31 July 1976 tran sect survey.

Frequency of Gccurrence
of G oup Size

sizes of

Transect Track width 1 2 3 4 5 Larger Pods
30 A 0.2 nm 1
Unlinmted
B 0.2 nm 1
Unlimted 3 1 1
C 0.2 nm 1
Unlimted 1 1
E 0.2 mm 50
Unlinmted 2 12, 40
F 0.2 nm 6
Unlimted 11, 10, 21
G 0.2 nm
Unlimted 1
H 0.2 nm 1
Unlimted 1
I 0.2 “nm 3
Unlimted 2 1 1
K 0.2 nm
Unlimted 1
31 A 0.2 nm 1 1 12
Unlimted 1
B 0.2 nm 3 1
Unlimited 1 1
C 0.2 nm 3 1 23
Unlimted 1 1 4
D 0.2 nm
Unlimted 15
E 0.2 nm 1
Unlimited 1
F 0.2 nm 1
Unlimted 1
32 A 0.2 nm 2
Unlinmted 1
B 0.2 nm L
Unlinmted
D 0.2 nm 1
Unlinmted
G 0.2 nm
Unlimited 1 L
33 .4 0.2 nm 1
Unlinmted “ 1
B 0.2 nm 1
Unlinmted 1 1 1 1
c 0.2 nm ! ?2 1
Unlimted 1
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In some cases a partial segment beyond those indicated was surveyed. No
Ssea otters were seen in these partial segnents and they have been omtted
from the tables to prevent confusion. Flightlines and distribution of

sea otters counted in Bechevin Bay are shown in Fig. 3.

VII. Discussion

Al'though the 30-31 July survey was considered highly successful there

are a nunber of limtations that shoul d be considered before interpreting
the data. ‘1'he time available for preparation of this report did not

allow detailed analysis of all aspects of the survey. Therefore, this
discussion will cover ‘factors influencing the survey and the nost inportant
conclusions drawn fromit. A nore detailed analysis might be necessary

for conparison with any subsequent surveys.

Strip transects were chosen over’ line transects because measurenent of
radial angles, radial distances or right »ngle distances for each sighting
woul d have been impossible given the speed of the aircraft, nunber of

observations and short distances of observation.

A systenmatic arrangenent of transects was chosen over a randomdistribution
because major objectives of the ‘survey involved determining tile distribution
of sea otters throughout the entire area. Use of a systemuatic survey
greatly conplicates estimation of variance in the population estimate as
neither the transects nor the sea otters were randomy distributed. This

probl em coul d have been overconme by repetitive surveys but, given
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Figure 3. Survey Trackline and locations of sea otters counted in Bochevin Bay
on 30 July 1976.



limted funding, several |ess intensive and perhaps |ess accurate surveys
might have i ntroduced nore variability while providing the neans to

estimate that variability. Systematic sanpling can produce estimtes

that conpare favorably with stratified random sanples provided no periodicity
occurs in the population (Cochran 1963). No known periodicity that

woul d cause bias in the present survey exists.

Ef fect of Pods

A major problem anticipated in this survey was the distribution of the

sea otters in relation to one another. During past surveys distribution

has varied from widely scattered individuals te the occurrence

of large pods of up to 1,000 with a few scattered individuals nearby.

The occurrence of |arge pods could strongly influence estimtes of

densities depending ON whether @ pod fell Within a cownt area or not.

This was a mmjor reason for conducting an unlimted width strip survey

at the same time as the limted width strip survey. It provided information
useful in evaluating the influence of large pods. It also increased the

possibility of detecting low densities of sea otters.

The occurrence of pcds does not appecar t0 have been a serious problemin
this survey. WNo pods of over 100 individuals were seen. Mst pods were
of nmoderate size and a nunber of pods usually occurred within an area so

SOMe feil Within the linmted width strips (Table 3).

A totalof 1,901sea otters was counted i N the unlimted transects while

811 were counted in the 0.2 nm transects for a ratio of 2.3. The
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ratio of the nunber of pods containing over 10 individuals was 50:15 or

3.2.  This might indicate that too few pods were seen in the 0.2 nm
transect; however, the effective width of the unlimted width counts

woul d be greater for pods than for individuals since sightability increases
with group size. This is evident when the nunbers of single animals
sighted are compared. Fewer single animals were seen in the unlimted

wi dth transects than in the 0.2 nmtransects (126:149, ratio 0.85) and a

hi gher percentage of all animals seen were in pods over 10 (71 percent

vs. 53 percent). Therefore the effective width of the unlimted width
transects was greater for pods than for individuals and the higher ratio

of pods sighted between the two surveys woul d be expected.

The rationf the numberof sea otters inpods wassimilar te the ratio
of the nunmber of pods (3.1 vs 3.2) indicating that pod size had little

influence for pods over 10.

This does not rule out the possibility that the occurrence of pods

biased the counts.  Sone bias probably did occur, at least within small
areas. Large pods may have occurred between transects out of view of

all of the observers. The unlimited widch transect observers probably
sanmpl ed lessthanhalfthe area even for large pod. . Therefore, while

no bias resulting fromthe occurrence of pods could be readily identified,

sonme coul d have occurred.
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Effect of Diving Animals

A major assunption made with nmost strip transect surveys is that all
animals in the strip are counted. This assunption is seldomjustified
and it certainly isn't in the case of diving mammals. There have been
several attenpts to estimate the percentage of time a sea otter spends
under water. BEstes and Smith (1973) estimated that at Amchitka Island
30 percent of the population was underwater at any given instant even
during periods of mininum feeding activity. The proportion decreases
with time, however. |If we assume that the observers on the present
survey could viewa 0.2 nmlong strip at any instant, any given point
would remain in his field of view for only 6 seconds. The. decrease in
number of sea otters on the surface would be insignificant during that
time. In reality the time t he observer could devote to effectively

wat ching one spot is considerably less than 6 seconds.

Estimates by Estes and Smith (1973) were based on observations made in
quite different habitat and generally shallower depths (less than 30.m).
No suitable data are available for the area north of Unimak Island and
the Alaska Peninsula. \Water depths are generally greater requiring
considerably nmore time to dive to the bottom. At extreme depths the sea
otter would be forced to rest longer between dives however. Food itens

might be nDre abundant in that area requiring less time to locate them.

Many sea otters reacted to the aircraft by diving. Observers frequently

saw sea otters dive just as they canme into view and occasionally saw
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spl ashes that could not be positively identified. Cbservers counting in
unlimted wdth strips sat in the rear of the aircraft and had poorer
forward vision .than those counting in the limted strips. Many sea

otters were underwater by the time their location cane into view
Wi le no reliable adjustment can be nade for the effect of diving
animals on the present survey, Estes and Smth (1973) estimated that 30

percent underwater would probably be conservative.

Sightability of Animals on the Surface

Experience has shown that not all sea otters on the surface of the water
are seen during aerial surveys. Mny factors influence the sightability

of an individual sea otter. These include:

1. Visibility conditions - Many factors influence the visibility of
sea otters in. the water. These factcrs often influence each other
providing a wide array of conditions. Oten conditions change
rapidly. Among the nore conmon factors are sea state and |ighting
conditions. Any type Of wave will reduce visibility. Sharp,
choppy waves are worse than large swells’ so wind velocity and
direction at the time of the survey are major factors. Lighting
conditions often magnify the effect of sea state. Sun glare on the
water's surface, reflection on the windshield of an aircraft, |ow
light intensity because of clouds Or time of day and the wave

lengths Of 1light reflected from the water's surface strongly influence

visibility. Since the angle of incidence of light is inportant,
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visibility on one side of the observer nmay be significantly different

from that on the other side.

The visibility code assigned to each transect was an attenpt to
classify all of these factors (Table 2). Conditions encountered on
this survey were the best ever encountered in this area during a
survey. This greatly reduced the effects of visibility conditions
on the counts. Only on transects 8 and 9 and in Bechevin Bay did
visibility conditions seriously interfere with the survey. A

13 August 1975 survey indicated that substantial numbers of sea
otters existed in the area of both transects 8 and 9 although few
were found west of there. Sone correction should be made for these
two transects. Allowing half the nunber seen on transect 10 for
transect 9 (16) and half of that (8) for transect 8 would seem toO

be a conservative approach.

Visibility conditions probably also reduced the Bechevin Bay count
considerably. On 13 August 1975 a total of 444 sea otters was
counted in the bay under slightly better conditions. Since sea
otters may nove in and out of the bay no reliable correction factor

can be suggested.

Presence of confusing objects - The presence of other species of
mari ne mammals, birds, certain types of kelp, drift or any object
that appears similar tO the target species will distract the

observer and reduce his abilityto identify the target Speci es.
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There was little kel p or drift in the area. Visibility conditions
made identification of other marine manmals and birds relatively
easy. The only serious interference was fromseveral nillion
shearwaters in dense flocks. Flocks on the water resenbl ed pods of
sea otters at a distance. This tended to distract the unlimted
width strip observers and reduced their ability to identify pods at
a distance. As the aircraft approached flocks of Shearwaters they
would take off and fly back and forth over the count area. This
created a “screen” effect making it extremely difficult to identify
sea otters under them Fortunately the area of highest shearwater
concentrations appeared to lie offshore from the area of highest
sea otter density. Some sea otters were probably mssed as a

result of the presence of birds, however.

Behavior - The way animals react to the survey platform, their
activity and posture in the water, and their distribution in relation
to each other and in relation to geographical features have a

strong influence on sightability. Distribution of individuals has

an effect that often overrides the effects of all other factors.

When nost animals are resting on the surface of the water in large
groups, counts are al nbst always high. \Wen they are widely

scattered, counts will be | ow unless other conditions are ideal.

Ceneral ly, sea otters are npst visible when they arc resting on
their backs and in groups and |east visible when alone and upright
inthe water. Some nmovenents will enhance sightability, particularly

swimming on their backs. Many factors influence behavior including
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time of day, presence of the aircraft, present weather conditions

and even weather conditions of the past few days.

Croup size and whether the animals were resting or active were
recorded for each sighting in the hope that some conparison of

these factors between areas could be made. It would appear that

the two |imted width strip observers used slightly different
definitions of resting and active. The left observer classed as
active only those animals that were noving in such a way as to

hinder identification. Only 13 percent fell into this catagory. The
right observer used a somewhat broader definition and classified 48
percent as active. The difference probably represents” aninals
beginning to react to the aircraft but not diving or upright in the

water.

Even when all of the above factors eve ideal sone animals wll be

m ssed. The-human eye can not sweep an area giving equal attention
to all areas. It tends to focus on points and rapidly move from
point to point, The less time available to search a given area and
the nore distant the area the less efficient the observer. The
aircraft used on this survey was relatively fast, giving the observer
only a few seconds to locate, identify and count sea otters. There
Was no way to increcase the tine of observation w thout changing the
survey platform  This woul d have been at the expense of coverage

or safety’.
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Arelatively narrow strip width was sel ected to at least partially
overcome the problens of. aircraft speed and other factors that
reduce sightability. It is certain that sone sea otters were
m ssed throughout the survey. The bird observer in the rear of the
ajrcraft counted birds in a 100 mstrip and noticed SOME Sea otters

mssed by the left observer. These were: not included in the counts.

Observer ability can strongly influence counts. Al observers were
experienced and all except one of the unlimted width strip observers
had participated in intensive sea otter counts in the past year.

The left observer counted 55 percent of the sea otters recorded in
the 0.2 nmw de strips; however, he saw only 51 percent of the
singles and pairs. This suggests that both observers had simlar
ability and the difference was due to the size of a few larger

groups.

Al'l of the factors discussed above te:d to reduce the percentage of
sea otters on the surface that are seen. Unfortunately w thout
sonme form of ground truth it is inpossible to quantify these factors.
It was not logistically or economically feasible to attenpt to

gather ground truth information on this survey.

Conparisons of aerial counts with shore counts or boat counts have
been attenpted in other areas. Al indicate that a significant
percentage Of sea otters are missed in aerial counts. However,
these conparisons have never included Strip counts over open water.

Therefore, there is no reliable way to estimte the percentage of
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sea otters on the surface that are mssed. One must simply recognize

that the counts and any estimates derived from the counts are | ow.

Sea Oxters Qutside of the Survey Area

The available information indicates that nost of the population was in

the area surveyed but that small nunbers may have been outside the area.
only one sighting Of sea otters south of Cape Sarichef has been recorded
(Table 1). Seventy-five sea otters sighted there in 1958 may have been
a transient group as none have been reported from there since and none

were seen on two surveys in 1975. The 1975 surveys indicated that few
sea otters were west of Cape Mordvirof, perhaps even fewer than in 1965
when Kenyon (1969) counted 10. ‘Results of the present survey seenmed to

confirmthis (Table 2).

W encountered fog and were unable to conplete transects 36-38. No sea
otters were sighted on transects 34 or 35 and none were Seen in the Port
Moller area. A total of Six survey tracklines paralleling the shore at
various distances from shore havebeen flown in this area since June .1975.
The last of these was made under excellent conditions the morning of the
first day of this survey. On all of these surveys only two sightings of
sea otters, both near the western side of the entrance to Port Moller
and Herendeen Bay, have been made. Reports from biologists in the area
indicate. that very few sea otters remain northeast of Cape Lieskof.
Therefore, it appears -that scattered individuals and perhaps a few very
smal | groups were northeast of Cape Lieskof. We were not able to survey
intensively enough to estimate their nunbers. They probably conpose

only a fraction of a percent Of the popul ation.
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Seaotters have frequently been “seen in water over 60 m deep, especially
in the area surveyed, but only occasional individuals have been seen in
water over 80 mdeep. There are several records Of sea otters caught in
crab pots nearly 100 m deep and resting animals have been seen in water
over 200 m deep, however, those regularly feeding in water over 80 m
deep woul d appear to be unique and are usually adult males. Therefore,
the 80 m depth contour was selected as the outer boundary of the survey
area. Problems with the GNS 500 navigation aid caused US t0 under-
estimate or overestimate our distance from shore. Therefore, not all
areas within the 8.0 m contour were surveyed (Fig. 2). Sea otters were
seen in the northern-nost segment of three transects (15, 23, 24)
Esti mated depths near these sightings ranged from 70 to 80 m  Transects
10{, 11, 12, 13, 16, 17, 18 and 19 were probably cut too short although
the nunmber of sea otters that would have been seen had they been extended
would have been small. Transects 8 and 9 were cut short purposely
because of visibility conditions. There is also a possibility that a

small number Of otters were beyond the 80 w depth contour.

Izembek and Moffet Lagoons were not specifically surveyed. However, during
refueling trips, the aircraft was flown over most parts of the |agoons
likely to contain sea otters. No sea otters were seen there. W& mght

have m ssed scattered individuals, however.

A line opposite the False Pass cannery was arbitrarily selected as the
southern boundary of the population. Substantial. numbers O sea otters
exi st along the south shore of Uanimak Island and the AlaskaPeninsula

between Cape Lazaref and Cold Bay. There IS a strong possibility that
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many of the animals repopulating this area in the late 1960's i nmm grated
fromthe Bering Sea éhrough Isanotski Strait. Small nunbers are seen in
the strait today and movement through' the strait has been observed
during periods of extremely heavy sea ice formation (Schneider and Faro
1975) . Sone interbreeding between sea otters in the Bering Sea and
those fromthe Sandman Reefs and Sanak |sland probably occurs. Therefore
the popul ation being discussed here is not entirely discrete. Isanotski
Straits appears to be the point at which interchange is nost restricted
but the Bering Sea population could periodically gain or |ose animals

through this interchange.

In summary, small nunmbers of sea otters were probably farther offshore
than the transects extended, northeast of the survey area or in Izembek
and Meffet Lagoons. There is no evidence that inclusion of these animals

would significantly increase the population estimate, however.

Popul ation Estinate

Tinme limted the extent of data analysis. As indicated above, there were
many factors influencing the survey that could not be quantified. There-
~fore, only a sinple extrapolation to a population estimate will be
.presented, with no estimate of variance. It is anticipated that with

additional time a nore refined estimate could be produced.

An area of approximtely 7175 kn® was sampled. O that area 506.3 kn®

fell within the limted width strip transects. Atotal of 81,1 sea
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otters was counted im the strips. |f we expand this to the entrearea

we get:

“117495
Add Bechevin Bay count _ 186
Unadj usted estimate 11, 681

| f we conpensate for the poor visibility conditions along transects 8
and 9 by assuming that a total of 24 sea otters would have been seen if
visihility conditions and the transect lengths were the sane as transect
10, we woul d have an adjusted estinmate of:

11,681 + 340 12,021

This would be an estimte of the nunber of sea otters that would have

been counted if the entire area had been surveyed.

An unknown proportion of the population would have been under water at
the time of the survey. \hile recognizing that this may not apply to
particular area, if we use Estes and Smith's (1973) estimate of 30 percent
we get:

12,021 on surface -f- 5,152 diving = 17,173

This estimate assumes that:

L Al'l sea otters On the surface in the strip transects were counted.

~

2. All sea otters oa the surface i N Bechevin Bay Were counted.
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3. Al sea otters were within the area sanpled.
4, No sanpling error occurred.
5. 30 percent of the sea otters were not on the surface.

From the previous discussion of factors influencing tue survey it is

evi dent that assunptions 1-3 are incorrect and would tend to yield an
underestimte of nunbers. Assunption 4 could yield an overestinate or
an underestimate although no gross errors were imediately obvious.
Assunption 5 could yield an overestimate or an underestimte, however,
it fails to consider diving in reaction to the aircraft which would tend
t0 produce an underestimate, Therefore, the overall estimte would tend

to be conscrvative unless sampling errer was (great.

The above ectimate indicates.a density of 2.3 sea otters/kmz. If we
exclude those areas west of Cape Mordvinof and east of Cape Leontovich
the overall density would be 3.0 sea otters/kmz. This is a nodest
density for a sea otter popul ation when conpared to those observed in

ot her areas (Kenyon 1969, Estes and Smith 1973); however, nost ot her
cstimates have assumed that sea otter habitat did not extend beyond the
60 m depth contour. ‘i’'he observed density within the 60 m depth contour
in the primary range of the population (between transects 1.0 and 33) was
2.7 sea otters/lf_m2 or with the 30 percent correction for diving animals

3.9/kmz., still a noderate density.
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There is reason to believe that both the total popul ati on and the densities
of sea otters in the area surveyed were lower than in the 1960's.

During the 1960's the range of the popul ation expanded rapidly. By 1970
substantial nunbers had reached IPort Heiden and there was evidence of
expansi on to the south side of the Al aska Peninsula and Unimak Island.
Such expansion usually indicates that sea otter densities have becone

too high in relation to food availability. Sea ice conditions in the
early 19701s reduced the range of the popul ation (Schneider and Faro

1975) . Since 1972 no repopul ation of forner habitat to the northeast

has been observed. Fragnentary surveys indicate little change in the
range of sea otters on the south side of TUnimak Island and fewer sea
otters inhabit the area west of Cape Mordvinof. Residents of Cold Bay
have observed a reduction in the nunber of sea otters using Izembek
Lagoon (Robert Jones, USFWS, pers. comm.). These factors indicate that
competition for food and hence the need to expand range have been reduced.

“I"his is probably the result of |ower densities.

If this is the case, the population can be expected to increase in

nunbers unless some factor increases nortality or linmts the food supply.
Range

The main range of the population presently extends fromthe vicinity of
Cape Mordvinof to Cape Lieskof and includes Bechevin pay, Izembek and
Moffet Lagoons are used to a |esser extent. Small nunmbers may occur
west of Cape Mordvinof; however, |ess offshore habitat exists in that

area. Small nunbers appear to persist near Port Moller and it is possible
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that scattered individuals may stray as far to the northeast as Egegik.
Those animals presently northeast of Cape Lieskof are probably not

contributing substantially to the growth of the popul ation.

The popul ation shoul d again expand its range as its nunbers increase as
| ong as severe sea ice conditions simlar to those in 1971 and 1972 do
not occur. Range expansion to the northeast will probably be rapid once
it begins. It is not possible to predict how long it. will take for the
popul ation to reoccupy all of its 1970 range. If sea ice conditions

remain noderate it should take |less than 10 years, however.

When assessing the possible inpacts of both offshore and onshore activities
on sea ‘otters, the potential range of the population should be considered.
This extends to the Port Heiden area. Sea otters have occurred farther

to the northeast in the past and Jay in the future. However, average

sea ice conditions would elininate most of those animals. Densities of
sea otters tetween Port Heiden and Port Moller will probably fluctuate
dramatically as sea ice conditions vary. In rare, extrene cases the

range may be restricted to its present distribution.

Di stribution

Sea otters were not distributed uniformy within the present range of
t he population. Small areas of extrenely high densities were evident.
The range was stratified into high, mediumand |ow density areas. on the
basi s oftheunlimited wi;ith strip count (Table 4, Fig. 4). Noattenpt

was made to delineate small areas of concentration although it appears
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Table 4. Approximate water depth, seaotter densitystratumand number OF sea otters count
in 0.2 nm strip for each transect gegment SUrveyed between Urilfa Bay and
Cape Licskof. Densitites weerecorded as high (H, medium (M) or low (L).

Transect Depth (m Density Number of Tr ansect Depth (m) Density Number O
Nunber Sca.otters” Number Sca Otte
Count ed Counted

10 A 20- 40 H 4 16 A 0- 20 H 3
B " H 21 B 20- 40 H 144

c " H 6 c " H 4

D 40- 60 H 1 D 40- 60 H 4

E ' M 0 E " M 1

F n M 0 F " M 0

G 60t L 0 G " M 0
11 A 0-20 M 0 H " L 0
B 20-40 H 7 | 60+ L 0

C " H 17 17 A 0-20 H 3

D " H 0 B 20-40 H 1

E 40-60 M 0 c " H 0

F " M 0 D " M 0

12 A 0-20 M 1 E 40- 60 M 0
B " H 28 F " M 0

c 20-40 H 3 G " M 0

D 40-60 M 0 18 A 0-20 H 3

E I M 0 B 20- 40 H 2

F M 0 c " H 0

G " L 0 D " M 0

H " L 0 E 40- 60 M 6

13 A 0-20 H 15 F " M 0
B 20-40 H 5 G " M 0

C " H 0 H " M 9

D " M 0 | L M 0

E 40-60 M 0 J " L 0

F " M 0 K 60+ L 1

G " L 0 L " L 0

14 A 0-20 H 4 19 A 0-20 H 0

B 20-40 R 35 B 20- 40 H 0

C " H 0 C " H 7

D " H 1 D 40- 60 M 2

E 40-60 M 0 E " M 9

F " M 1 F n M 0

G " L 0 G " M 9

H 60+ . L 0 H " M 0

| " L 0 [ " M 2

J " L 0 J n M 0

15 A 20-40 H 4 K 60+ L 0

-B " H 0 20 A 0- 20 H 15

c 40-60 H 0 B 20-40 it 0

D " H 0 C " M 0

E " M 0 D " M 1

F " M 0 E 40- 60 M 0

G 60+ L 1 F " M 1

H L 0 G M 1

I L 0 H M 2

J L 0 | M 0

”"
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“J able 4. {cont. ) Approximate water depth, %ca otter density stratum and number of seca otters

counted in 0.2 nmstrip for each transect Segnent surveyed between
Urilia Bay and Cape Lieskof.

Tr ansect Depth (M) Density Nunber of Transect Depth (m) bensity Nunber of
Number Sea Otters Number - Sca Otters
Count ed Count ed
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Table 4.

(cont.) Approximate watcr depth, sca otter density stratum and nunber of sea otters
counted in 0.2 nmstrip for each tramsect segnent surveyed between

Urilia Bay -and Cape Lieskof.

Transect Dept h (1) Density Number of Transect bepth (M Density Number of
Nunber Sea Oters Number Sea Otters
Count ed Counted
27 J 40-60 L 0 31G 40-60 M 0
b4 1 L 0 H 1" M 0
L 60t L 0 1, " M 0
M " L 0 J 60+ L 0
28 A 0- 20 M 0 K " L 0
B 20- 40 H 1 32 A 0-20 M 2
C " H 21 B " M 1
D " H 17 c 20-40 H 0
E " H 14 D n H 1
F 40-60 H 0 E " H 0
G " M 0 F 40-60 M 0
H 1" M 2 c " M 0
| ” M 0 H " L 0
J " M 0 [ 60+ L 0
K ] M 0 J " L 0
L 60-1- M 0 K " L 0
M " M 0 L 11] L 0
29 A 0-20 M 0 M " L 0
B 20-40 H 3 33A 0-20 M - 1
C " H 25 B 20-40 H 2
D 7” H 5 C 114 H 8
E 40-60 H 8 D " H 8
F w H 11 E 40-60 M 0
G I H 1 F " L “0
H . H 4 G " L 0
| i H - 0 H 60+ L 0
J ” M 0 I 11 L O
K 60+ M 0 J " L 0
30 A 0-20 M 1 K " L 0
B 20-40 H 2 L n L 0
o ' H 2
D - H 0
E " H 50
F 40- 60 H 6
G " 1 0
H " H 2
1 " M 3
J " M 0
K 60+ M 0
L " L 0
M " L 0
,31 A 0-20 H 15
B " H 5
I 20-40 H 36
h] 1 0
E H 1
F H 3
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Figure 4. Distribution of sea otters north of the Alaska Peninsula and Unimak \\\\___30 —\
Island on 30-31 July 1976.
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that such areas exist. observed densities within the 0.2 nm strips
averaged 6.5 sea otters/kmz in high, 0.3/km2 i N medium and 0.06/km2 in

low density areas.

This distribution is only representative of the situation on 30 and
31 July 1976. Sonewhat different distributions navebeen observed on
previous surveys. This population is nore mobile than those occupying

typical, rocky, sea otter habitat. Differences have generally been in

the degree of dispersal offshore. At tinmes large nunbers have been
concentrated near shore while at other tinmes low densities were found
near shore and high densities occurred 15 to 30 kmfrom shore. The 30-
31. July 1976 distribution appears internmediate between those extremes
and may be nore typical.. There appeared to be at |least two separate
areas Of high density roughly separated by a |ine between Amak Island
and Cold Bay. This separation has been observed 0On past surveys and nay

reflect varying quality of habitat.

Configuration of shoreline, offshore islands and rocks appears to strongly
influence the distribution of sea otters in nost popul ations. Many

animals seek sheltered areas to rest. There is relatively little relationship
bet ween these features and distribution in this area except i n Bechevin

Bay. Occasionally swall pods have-been seen near Amak Island but that

is usually not a high density area.
Water depth seens to influence distribution more than the shoreline.

Each segment Of transects 10-33 was cl assified by depthThroughout

much of the area the outer edge of "high" density areas closely conforned
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wthe 40 mdepth contour and the edge of the “nediuni density conformed
to the 60 m depth contour. Sea otters northeast of Amak Island were

distributed slightly farther offshore with nedium densities extending to
the 80 mcontour in one area and high densities extending to areas 50 m

deep.

Densities observed in the 0.2 nmstrips averaged 3.1 sea otters./km2 in
water O to 20 m deep, 5.8/ka in water 20 to 40 m deep, 0.5/knf in water
40 to 60 m deep and 0.03/km2 in water over 60 mdeep, True densities
woul d have been higher because diving animals weren't counted. The
observed densities in water over 60 m deep may be low. Only 0.25 percent
of the sea otters counted in the limted width strips were beyond the 60
m depth contour while 0.84 percent counted in the unlimted width
Strips were beyond the 60 m countour. |In either case only a small
percentage -of the population was in water deeper than 60 m  During a
survey of the area west of Amak |sland nmade on April 1969 npbst of the
sea otters Sseen were in water deeper than 40 m and many were beyond the
60. m depth contour. Sea otters observed in deep areas have usually been
widely scattered. Large pods usually occur in water less than 40 m

deep.

Weat her seems to play a role in determning offshore distribution.
Concentrations near shore frequently follow severe stormswhile animals
tend to be farther offshore and widely dispersed after several days of
calm weather. The 30-31 July 1976 survey followed a perioed of noderately

rough weat her with winds reaching 35 knots.
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to the 40mdepth contour and the edge of the “mediunf density confornmed
to the 60 m depth contour. Sea otters northeast of Amak Isiand were
distributed slightly farther offshore with nmedi um densities extending to
the 80 mcontourin one area and high densities extending to areas 50 m

deep.

Densities observed in the 0.2 nmstrips averaged 3.1 sea otters/kn12 in
water O to 20 m deep, 5.8/kn12 in water 20 to 40 m deep, O.S/km2 in water
40 to 60 m deep and 0.03/km2 in water over 60 mdeep. True densities
woul d have been higher because diving animals weren't counted. The
observed densities in water over60 m deep may be low. Only 0.25 percent
of the sea otters counted in the limted width strips were beyond the 60
m depth contour while 0.84 percent counted in the unlinmted width

strips were beyond the 60 m countour. In either case only a small
percent age-of the population was in water deeper than 60 m During a
survey of the area west of Amak |sland made on April 1969 nost of the
sea otters seen were in water deeper than 40 m and many were beyond the
60 m depth contour. Sea otters observed in deep areas have usually been
widely scattered. Large pods usually occur in water |ess than 40 m

deep.

Wedther seens to play a role in determning offshore distribution.
Concentrations near shore frequently follow severe storms while animals
tend to be farther offshore and widely dispersed after several days Of
calm weather. The 30-31 July 1976 survey followed, a period of noderately

rough weather with w nds reaching 35 knots.
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water persisted in -this area to permt survival of many healthy adult
animals. No such area exists to the northeast except for linmted areas

near Port Moller.

The area from Cape Lieskof t0 Tort Moller is critical for range expansion

al though not to the survival of the popul ation.

VI, Concl usi ons

A remant sea otter population survived in the shallow waters north of
Unimak |sland and the Izembek area of the Al aska Peninsula. This population
grew and expanded its range through the 1950's and 1960's. By 1970
substantial numbers had reached Port Heiden and scattered individuals
occurred at Egegik. Expansion to the Pacific COcean through Isanotski
Strait had-started. Most animals remained between Cape Mordvinof and
Cape Lieskef, however. Extrene sea ice conditions in 1971, 1972 and
1974 restricted the range of the population to the area between Cape
Mordvinof and Cape Lieskef With only small nunbers to the southwest- and
inthe vicinity of Port Moller. The size of the popul ation was probably
reduced substantially and little expansion of range has occurred in

recent years. The present popul ation probably exceeds 17,000 animals.

Al waters less than 80 mdeep are potential sea otter habitat, however,
most of thepopulation remains in waters less than 60 m deep. These

waters extend far from shore throughout the area.

The popul ation could grow and expand its range as far northeastward as

Port Heidenm in the absence of severe sea jce conditions.
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Al'l waters | ess than 60 m deep between Cape Lieskof and Cape Mordvinof,
i ncl udi ng Bechevin Bay, should be considered critical to the survival of

this popul ation.

IX. Needs for further study

Studies of activity patterns and novenents of sea otters in the study
area would greatly enhance our ability to evaluate the census. The cost
of such studies probably exceeds their value to the OCSEAP program
however. Little is known about the food habits of this population and
the rel ationship between concentrations of sea otters and the distribution

of potential food species has not been exam ned.

The distribution of this population should be monitored to determne
future patterns of range expansion. The northeastern fringe of the

popul ation shoul d be of particul ar concern.
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